duct cases coming for operation does not bear the same relationship to the whole as formerly. Earlier recognition of the presence of gall-stones-in this country largely due to the propaganda work of Sir Berkeley Moynihan-and the more general acceptance of the need of operation while the calculi are still limited to the gall-bladder, will continue to diminish this number. I have for long taught that jaundice ought to be looked upon as a complication of, rather than a symptom due to, gall-stones, and that calculi in the common duct, with infection, really represents a systemic and not a local disease. This, I think, is a useful conception for the practitioner who has to deal with these cases in the first instance.
I will now just refer to one or two rarer conditions represented in the wealth of specimens collected for us this evening. One is the congenital cystic dilatation of the bile-duct. The specimen I show is from a woman, aged 40, the mother of three children. She had enjoyed good health until five months before the operation. She then suffered from pain, vomiting and jaundice followed by the development of a localized swelling below the right costal margin. On operation this swelling proved to be a large cystic dilatation of the common duct containing two pints of altered bile. Drainage was carried out but the patient died of uncontrollable hamorrhage four days later. The specimen shows a kind of valvular obstruction in the duct and I assume that the pathology is akin to that type of hydronephrosis which remains for a long period limited to the pelvis, and which follows some similar obstruction in the ureter. Most surgeons must be familiar with cases in which the common duct is as large as the small intestine and in which the other large ducts are similarly affected. In these patients there may be many calculi, but the symptoms have often been slight-very slight in view of the gross pathological conditions found. I would suggest that the dilatation is probably congenital and allied to the enormous dilatation of ureters-or colon, or aesophaguswhich are sometimes found in infants and in which no obstruction can be demonstrated. The last condition I wish to mention is bile leakage from the dilated-but apparently intact-duct. I first came across it in association with pancreatitis but have since seen it without that complication.
The large ducts still deserve the attention of the anatomist; the keen young surgeon-anatomist is likely to make the most of the investigation. We are all grateful to Flint, of the Leeds school, for his admirable work on the so-called anomalies. I suggest that casts should be made of the common duct distended with gelatine, or by some other means, in order to see if, in any proportion of cases, lateral pouches-or even diverticula-which surgeons constantly imagine as hiding places of what Dr. Mayo has called " left-overs," can really be demonstrated. Mr. A. J. WALTON, M.S. Reconstruction of the Ducts. I PROPOSE to limit my remarks to that difficult group of cases in which some form of reconstruction of the common bile-duct is necessary. Although relatively rare, these cases-now that so many operations are being performed in this region-are becoming sufficiently common to fall to the lot of most surgeons, and, since the conditions necessitating this step are often met with unexpectedly and may be the result of some accident, it is well that a definite line of treatment should be accepted and practised. There are several conditions for which such an operation may be required:
(1) Accidental Injury to the Comnmon Bile-dutct.-Pathological lesions of the gall-bladder are so frequent, and so commonly lead to changes in the normal anatomy, that injury of the common bile-duct is becoming more frequent also. This is more especially the case because congenital abnormalities in this region are common and because the operation of cholecystectomy, which is now more widely advocated, necessitates careful dissection in the region of the cystic duct. Many papers have been written recently on this subject and it is now realized that there are several factors predisposing to such an injury. The variations in the origin and course of the cystic artery and in the length and position of the cystic duct constitute one of the chief causes of error. If the cystic artery arises, as it frequently does, from the hepatic main trunk, it may pass in front of or behind the common bile-duct and lie superficial instead of deep to the cystic duct. If care be not taken in the dissection of the cystic duct, the artery is unexpectedly divided and, retracting beneath the free edge of the gastro-hepatic omentum, may bleed furiously and obscure the normal parts. An artery forceps when being passed into the depth of the wound may then (as shown in fig. 1 ) pick up the common bile-duct with the artery and completely crush its walls. In such a case the injury may be noticed immediately, or the duct may be tied and may not give way until several days after the operation is completed.
The position of the cystic duct is prone to considerable variation. If it runs parallel with, and closely adberent to, the common bile-duct, the common duct may be pulled up with and mistaken for a portion of the cystic duct as seen in fig. 2 , and the two structures divided as indicated by the dotted line. At the termination of the operation, the opening to the common bile-duct may be seen and the accident remedied. If it be overlooked bile will leak into the peritoneal cavity and peritonitis result, in which case a reparative operation will be much more difficult.
In the days when it was more usual to commence a cholecystectomy at the fundus of the gall-bladder, the common bile-duct might be pulled up in a loop by the tension upon the cystic duct as indicated in fig. 3 , in which case the line of section would pass through the adjacent parts of the common duct and completely resect a portion of it. Here again the accident might be noticed at the time or might be overlooked until symptoms of obstruction or leakage occurred.
As the result of many inflammatory adhesions, Hartmann's pouch of the gall-bladder may be drawn down and firmly attached to the side of the common bile-duct. An incomplete dissection will reveal the common duct apparently occupying the position of the cystic duct, and it may then be cut right across (see fig. 4 ). The only way to avoid these accidents is to make a definite rule that in performing a cholecystectomy an incision is first made in the upper part of the gastro-hepatic omentum and that nothing whatever is divided until all three ducts, namely, the common hepatic, the cystic and the common bile-ducts, are exposed to view ( fig. 5 ). It is remarkable now great is the temptation, even after much experience, to divide the cystic duct as soon as it is exposed, but by carefully observing this rule I have, on several occasions, been saved from cutting the common duct which I had felt certain was the cystic duct. It is an equally important rule that the cystic artery, or any other vessel which may appear to be abnormal, should be ligatured before it is divided, so that any possibility of its retracting beneath the common bile-duct is avoided. (2) Congenital Absence of the Cystic Duct.-Complete congenital absence of the cystic duct ( fig. 6 ) is a very rare condition, although not infrequently this duct m-ay appear to be absent owing to inflammatory adhesions between the gallbladder and the common hepatic and common bile-ducts. I have reported a case in which the duct was congenitally absent, and under such conditions cholecystectomy will of necessity be associated with a removal of a portion of the comman duct. This complication should, however, be recognized if care is used in dissecting the structures before removing the gall-bladder.
(3) Early Pancreatic Obstruction.-There is a group of cases in which upon operation the gall-bladder is found to be the seat of chronic inflammatory changes or even to contain gall-stones. The common duct is not dilated but there may be some difficulty in passing a probe to the duodenum. In some cases, indeed, the probe will not pass at all. Danger arises from the fact that the operator may fail to recognize that there is a slight obstruction lower down. He may remove the gall-bladder and close the common bile-duct, and, later, the line of suture may give way and a permanent biliary fistula may result. At a second operation it will be found that the lower portion of the duct is collapsed and atrophied or may be so fibrous that it cannot be discovered, and some operation will then be necessary to unite the patent upper end to the duodenum.
(4) Advanced Cases of Chronic Pancreatitis and Carcinoma of the Head of the Pancreas.-As a general rule these cases are associated with profound jaundice, a dilated gall-bladder containing thick green bile, and a dilated common duct. The pancreas feels hard, enlarged and nodular. In certain cases, however, long-continued obstruction is associated with absorption of the bile pigment, so that the bladder and passages are filled with a mucoid-like fluid. My own experience has differed from that of Judd and Lyons in the fact that on several occasions I have found that this white bile was present even when the gall-bladder freely communicated with the common duct, and, apart from the dilatation, appeared to be normal. The danger in these cases lies in the fact that if the gall-bladder is aspirated and clear fluid withdrawn the condition is likely to be mistaken for an obstruction of the cystic duct and the common duct may be opened in order to decide the diagnosis. If such a possibility be kept in mind a mistake of this sort is not likely to be made. If the common duct has been opened it is probable that the opening, even when sutured and when the pressure is relieved by a cholecystenterostomy, might not hold, and a permanent biliary fistula would result. In such cases-as in the last-an operation to cure the fistula would show that the lower end of the duct had become atrophic and fibrous and the proximal opening alone would be left.
(5) Combined Disease of the Gall-bladder antd Common Duict.-Carcinoma of the common duct may sometimes be associated with carcinoma of the gallbladder, or with calculi; or a chronic pancreatitis may be present and may give rise to obstruction while the gall-bladder is the seat of an acute cholecystitis. In other cases there may be a small localized growth situated at the junction of all three ducts, or yet again there may be a growth of the common hepatic duct well above the junction of the cystic duct. Carcinoma in these positions is not uncommon. In my own series of 262 cases of gall-stones there were seven examples of carcinoma of the gall-bladder, ten of the common duct alone, and five of carcinoma of both common duct and gall-bladder. It is important to remember that the growth may be associated with stones, otherwise it may be overlooked when the stones are found. In my own cases stones were associated with carcinoma of the common duct in 55'5 per cent. as compared with 85'7 per cent. in which they were associated with carcinoma of the gall-bladder. Carcinoma of the ducts may occur at the ampulla, in which case it is most likely to form a fungating mass which may reach the size of an orange and project into the lumen of the duodenum or widely infiltrate its walls.
In the higher portions of the duct it commonly appears as a small, hard, fibrous growth, which may be limited to the duct below the junction of the cystic duct, in which case the gall-bladder is dilated and the condition can be relieved by cholecystenterostomy; or it may be situated at the junction of all three ducts, in which case also the gall-bladder is dilated, but only with mucus, and the condition will not be relieved by cholecystenterostomy; or, again, it may be limited to the hepatic ducts, and in this case the gall-bladder will be collapsed. If small, and of this nature, the growth may be difficult to distinguish from an inflammatory mass, so that in all doubtful cases a resection of the duct should be performed if possible. Owing to the fact that the growth is often small and localized this is frequently feasible, but unfortunately the results of operation for such conditions are unsatisfactory, and the growth commonly recurs. When the gall-bladder is diseased or collapsed it will be impossible to utilize it in performing a cholecystenterostomy, and the only operation which is feasible, to afford relief, is that of anastomosing the duct directly with the duodenum, (6) Obstruction of the Duct by a Scar.-It is frequently stated that the routine performance of a cholecystectomy is objectionable, because if the duct were obstructed after the removal of the gall-bladder, it would be impossible to perform a cholecystenterostomy and thus afford relief. This danger is more imaginary than real, for obstruction under such conditions is extremely rare. Very occasionally a stone may become impacted at the junction of all three ducts, and by ulceration may lead to a fibrous stenosis. In such cases a cholecystenterostomy would afford no relief.
OPERATIVE TECHNIQUE. The operations which have been from time to time performed in these varying groups of conditions are very numerous, and there is no one operation which is the most suitable for all cases, since, manifestly, the technique to be employed will differ considerably, according as to whether the duct is dilated or leaking, and as to whether the distal end can be isolated or not. The operations of choice may be considered as follows:
(1) Direct Suture.-The wider recognition of the fact that the common bile-duct can be easily injured at operation has led to a more careful investigation and frequent recognition of the lesion at the time the duct is injured. Under such circumstances, and sometimes also after a primary growth of the duct has been excised, approximation of the two ends can be readily secured, and an end-to-end suture is then the operation which is usually performed. Theoretically this appears to be the operation of choice, but it is often associated with considerable difficulties. If the duct has been injured the two ends are relatively small, and if a growth has been removed the upper end may be dilated and be of much greater calibre than that below. For these reasons the operation is sometimes performed by suture around a tube, but this method has the drawback that the removal of the tube is associated with considerable difficulty, and is often followed by fistula formation. Even when no tube is used the operation does not appear to be ideal. Leakage is not uncommon and stenosis is likely to occur. In the only case in which I have carried out this operative technique-that is the one in which the cystic duct was congenitally absent-the patient has continued to have recurrent attacks of pain associated with a temporary jaundice. These attacks occur at relatively long intervals, and only last for a short period, and hence no further operation has yet been performed, but it is possible that the stenosis may increase and interference be required at a later date.
(2) Lateral Choledochenterostomy.-In those cases in which the obstruction is low down and the duct is considerably dilated, approximation of the side of the distended duct with the duodenum is quite feasible. This is the operation specially indicated in the rare conditions of congenital cystic dilatation of the common bile-duct, for here the lumen of the duct may be enormous, the cyst in some cases containing several pints of fluid. In the varieties of obstructive dilatation such as are met with in chronic pancreatitis or carcinoma of the head of the pancreas, the operation will only be performed after the gall-bladder has been previously removed or is so far diseased that it is no longer available for a cholecystenterostomy. Even under these circumstances my own experience of it has not been entirely satisfactory. In order to perform the anastomosis it is necessary to cause a considerable amount of angulation of the duct, so that there fs considerable stress upon the line of junction. Moreover, the opening is freely patent, and thus there is danger of the duodenal contents passing up into the common duct and leading to an infection of this structure.
(3) Re-formation of the Common Duct.-It will be manifest that in a large number of these cases there is a very considerable gap between the lower and upper portion of the duct. This gap will be present whenever resection has been carried out for the removal of a localized growth of the duct or of a fibrous stricture. Another large group consists of those cases in which an injury has been overlooked at the first operation, or where an obstruction below has been associated with a fistula. It frequently happens that in this group not only are the structures much obscured by inflammatory changes but the lower end of the duct, not having had bile flowing through it, is so small and shrunken that it cannot be found. It is thus necessary to bridge the big gap between the upper end of the duct and the duodenum, and in order to do this a new path must be made along which the bile can enter the intestine. Of the many methods which have been used for this purpose only a few have survived. Attempts are still occasionally made to form a new duct from an autogenous graft taken from the fascia lata or some other convenient structure. These operations are, however, associated with considerable technical difficulty and a portion of the graft is very likely to fail. To-day practically every case can be treated by the application of the methods of (a) direct or (b) indirect implantation into the duodenum.
(a) Direct Implantation into the Duodenum.-Wherever possible this is unquestionably the operation of choice. It was first performed by Dr. W. J. Mayo; since then several cases have been reported either for the repair of an accidental wound or after resection of a neoplasm. The proximal end of the duct is brought down and anastomosed to an opening in the wall of the duodenum. This opening must be so devised that the entrance is valvular. This has been accomplished by several methods: in Mayo's operation a somewhat circular incision is made which gives rise to a flap-like formation, while in others the wall of the duodenum has been folded over the duct so that the latter runs an oblique course before opening into the viscus. Where the duodenum is mobile-that is to say in those cases in which the reconstruction is done as a primary operation-this method will probably be found suitable in most instances. If, however, there has been a long-continued fistula, withmany inflammatory changes, it will often be found that the duct can at best be brought into apposition with the upper surface of the duodenum, and there is insufficient material to allow of the formation of a valvular opening, which seems to be essential, otherwise there would be a grave danger of infection passing from the duodenum and leading to a suppurative cholangitis. In certain cases this difficulty has been overcome by making the anastomosis to a loop of small intestine which has been drawn up through the mesocolon. This method, however, has the drawback that the loop of intestine has to be drawn far up and will exercise a considerable drag upon the anastomosis.
(b) Indirect Imnplantation.-The original method employed to form a new bile-duct was that of Sullivan. A tube was inserted into the common duct at one end, and into the duodenum at the other end, and was then wrapped round the omentum in the hope that the fistulous tract would be formed around the tube and that the tube would be passed. Several such operations have been reported in the literature, but, as might be expected, they have not been erntirely satisfactory. The tube, lying in a mass of inert tissue such as the omentum, may fail to pass into the intestine, and so, acting as a foreign body, may cause considerable inflammatory change, or lead to the formation of calculous deposit. Should the tube be passed, there will be a tendency for the fatty tissue of the omentum to become fibrous and constrict, so that ultimately there is obstruction again, together with a septic cholangitis. These drawbacks and difficulties can be overcome by forming a new duct out of a flap of the duodenum, and this method may be utilized either when the duct is completely divided, or for the formation of a new lateral duct when the original passage is simply dilated above an obstruction. When the division is complete, the upper opening of the common ductor, if the division has been very high, the openings of the two hepatic ductsare freed from the surrounding inflammatory tissue. A catgut suture is passed through the upper border of the duodenum and the posterior wall of the divided duct and tied, the two structures being thereby drawn into apposition. The union of the posterior wall of the duct and the upper border of the duodenum is completed with a few small stitches. A flap is then cut from the anterior surface of the duodenum and is turned downwards (fig. 7) . The upper part of the resulting opening is sutured until it is approximately the same size as that of the common bile-duct ( fig. 8) . A small rubber tube is inserted into the stump of the duct and sutured in place with plain catgut, and the lower end of the same tube is inserted into the opening of the duodenum (fig. 9 ). The flap is brought up over the tube and sutured to the duct and anterior wall of the duodenum which lies behind the tube (fig. 10) . A drainage tube is inserted down to the junction in case there should be any leakage. This operation in practice is quite simple to perform and is practically applicable to any case in which a large portion of the common duct is absent. The duodenum can almost always be brought into good apposition with the cut end of the duct. The new portion of duct is lined with duodenal mucous membrane which is accustomed to the presence of bile and therefore will not slough. A long valvular opening is formed so that there is little chance of an infection spreading upwards. The small piece of tube, being sutured in place merely with plain catgut, is usually passed about ten days after the operation and gives rise to no further trouble. When the duct is not divided but is dilated from an obstruction below, such as a carcinoma of the head of the pancreas or chronic pancreatitis, a slight modification of this operation is easily applicable. In this case a lateral opening is made into the duct and the lower edges of this opening are sutured to the upper border of the duodenum. A flap is made in the anterior wall of the duodenum and the operation carried out on similar lines to those just described, the tube in this case being inserted into the lateral opening of the duct instead of into the end of the divided duct.
My own cases, the majority of which have already been reported elsewhere, are as follows:- 
